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PRELIMINARY
SECTION 404(B)(1) EVALUATION:
Cedar Lake Aquatic Ecosystem
Feasibility Study
Cedar Lake, Lake County, Indiana

July 2016

I. Project Description
a. Location

Cedar Lake is a 781 acre, glacially formed lake located within the Town of Cedar Lake, in Lake County,
Indiana (Figure 1). Historically, the lake supported a biologically diverse ecosystem typical of northern
glacial lakes. Today, the ecosystems and habitats of the Cedar Lake watershed are represented by highly
degraded and fragmented patches of the once healthy ecosystem. Remnants of the natural ecosystem are
rare; including scattered woodland plots and one large marsh located to the south of Cedar Lake (i.e.,
Cedar Lake Marsh) that was historically part of Cedar Lake before the lake level was lowered. The
project study area is located in Section 4, Township 36 North, Range 4 West near Westville, Indiana as
shown on the U.S. Geological Survey Westville and LaPorte West Topographical Quad Maps. The site is
surrounded primarily by agricultural, rural residential, and forested areas.
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b. General Description

The non-Federal sponsor supports a locally preferred plan (LPP) for implementation by the U.S. Army
Corps of Engineers (USACE) to restore the aquatic habitat structure and function of Cedar Lake. The
LPP includes the following measures (Figure 2):

e Physical Substrate Restoration: Mechanically dredge 263,000 cubic yards of sediment
from a 163 acre footprint in the south and central basins of the lake.

e Chemical Substrate Restoration: Treat 400 acre footprint of Cedar Lake with alum and/or
sodium aluminate.

e Tributary Restoration: re-route Founders Creek to discharge into Cedar Lake.

e Littoral Macrophyte Restoration: Establish 35 ac emergent and 95 ac submergent aquatic
vegetation along the shoreline of the lake within the littoral zone.

e Institutional Controls: Extend no wake zone from 200 to 400 ft from shoreline
corresponding to approximately 35% of lake.

e Fish Community Management: Reintroduction of native fish species.

Implementation of the locally preferred plan (LPP), involves the following proper sequencing to optimize
desired output. First, the reduction of non-native fish species will be carried out by the Town of Cedar
Lake and the Indiana Department of Natural Resources (IDNR) through the one-time application of
Rotenone. This will be carried out prior to the implementation of the components of the LPP. Then,
sediment removal will be implemented with initial activities being construction of the sediment
dewatering facility (SDF). Sediment will be mechanically dredged and hydraulically pumped and
offloaded to the SDF. Dredging will likely occur in springtime so that algae that sink to the lake bottom
during winter can be removed with the sediment. Chemical substrate restoration will follow dredging by
treating the entire lake with alum, including areas that have been dredged, to ensure daylighted sediments
are treated to achieve a reduction of available phosphorus in the exposed lakebed sediments to < 20
mg/kg. Institutional controls will extend no-wake zones so that native aquatic vegetation can become
established. Re-routing Founders Creek can be implemented anytime during the construction process.
Stocking of native fish species will be delayed until native aquatic vegetation has the ability to establish
within the littoral zone of Cedar Lake.

Dredged sediments removed from Cedar Lake will be disposed at asediment dewatering facility (SDF).
Solids generated during dredging activity will settle out within the SDF, accelerated by the introduction
of a cationic polymer. Effluent from the SDF will ultimately return to Cedar Lake. Mechanically
dredged material, not subject to Section 404/401 of the Clean Water Act, will not be used as fill for this
project. Coordination with the State of Indiana suggests that water generated at the SDF discharged
upstream of Cedar Lake is subject to the State of Indiana National Pollutant Discharge Elimination
System (NPDES) point source discharge program and not Section 404/401 of the Clean Water Act. The
anticipated location of the SDF is shown in Figure 3.
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c. Authority and Purpose
SEC. 3065. CEDAR LAKE, INDIANA. WRDA 2007

(@) IN GENERAL.-The Secretary is authorized to plan, design, and construct an aquatic
ecosystem restoration profect at Cedar Lake, Indiana.
(b) COMPLETE FEASIBILITY REPORT.-In planning the project authorized by subsection (a),
the Secretary shall expedite completion of the feasibility report for the profect for aguatic
ecosystem restoration and protection, Ceadar Lake, Indiana, initiated pursuant to section
206 of the Water Resources Development Act 1996 (33 U.S.C. 2330).
(¢) AUTHORIZATION.-

(1) IN GENERAL.-There is authorized to be appropriated $11,050,000 to carry out the
activities authorized by this section.

(2) OTHER.-The Secretary is authorized to use funds previously appropriated for the
project for aquatic ecosystem restoration and protection, Cedar Lake, Indiana, under section 206
of the Water Resources Development Act 1996 (33 U.S.C. 2330) to carry out the activities
authorized by this section.

This study was initiated by the Cedar Lake Enhancement Association (CLEA) to evaluate the
applicability and feasibility of an ecosystem restoration project. Section 206 WRDA 1996 (Aquatic
Ecosystem Restoration) projects are funded by the U.S. Army Corps of Engineers (USACE) and a non-
federal sponsor. As presented above, Section 3065 of WRDA 2007 specifically authorized this project
and has appropriated $11 million for the planning, design and construction of a feasible plan. This plan
must be justified and supported by a detailed investigation indicating that the proposed actions are
technically feasible and environmentally acceptable, and that they provide cost-effective ecosystem
restoration benefits.

d. General Description of Dredged and Fill Material

1) General Characteristics of Material

Harza and USACE studies found that sediment in the deeper portions Cedar Lake are primarily silty clay
with a relatively high percentage of fines. Shallow areas of the lake, adjacent to upland areas, consist of
fine sand. Fine sediments cannot accumulate in the shallow near shore areas; a sediment transport model
of Cedar Lake developed by Sandia National Labs suggests that sediments in these areas are constantly
resuspended due to wind and boat induced wave action. Grain size analysis was conducted on the
sediment samples from ten locations in Cedar Lake. The grain size results indicate that there is a
relatively high percentage of fines in the sediments. The percent fines content in the sediment (smaller
than #200 sieve) range between 75.7 and 95.3 percent. Sandia National Laboratories also measured the
sediment density and particle size; results are documented in a report titled “Development of a
Hydrodynamic, Sediment Transport, and Water Quality Model for Evaluation of Ecosystem Restoration
Measures at Cedar Lake, Indiana” (Sandia 2007). In general, the average sediment density is 1.17 g/cm3
indicating that the material is very fluffy and not likely to settle once suspended.

2) Quantity of Material

Deeper portions of the central and southern basins of Cedar Lake will be mechanically dredged 1.0 feet
and material hydraulically pumped for final disposition at the SDF site. Approximately 263,000 cubic
yards of sediment will be removed from Cedar Lake and placed in an upland SDF. The mechanically
dredged material will not be used as fill material and de minimis return resulting from the mechanical
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dredging activity itself is not subject to Section 404 of the Clean Water Act. Water generated from the
SDF will be discharged upstream of Cedar Lake post-treatment and is subject to the State of Indiana
NPDES point source discharge requirements.

The proposed Founders Creek reroute include filling in the existing creek with 641 cubic yards of native

material excavated for the creation of the new channel. Approximately 3,800 cubic yards of native soil
material will be generated for the creation of the new channel.

3) Source of Material

Dredge material will be removed from a 163 acre footprint in the south and central basins of Cedar Lake.

Fill material for the Founders Creek reroute will be generated on site. Fill materials required to stabilize
the new stream channel will be clean, inert materials obtained from a commercial supplier with less than
5% fines. Seed and other plant materials will be obtained from a local supplier.

e. Description of Proposed Discharge Site

As stated in (1.6) General Description, dredged sediments removed from the southern basin of Cedar Lake
will be disposed at a SDF. The mechanically dredged material will not be used as fill material and de
minimis return resulting from the mechanical dredging activity itself is not subject to Section 404/401 of
the Clean Water Act. Water generated from the SDF will be discharged upstream of Cedar Lake post-
treatment and is subject to the State of Indiana NPDES point source discharge requirements.

1) Location

The Founders Creek reroute is located at the intersection of Morse Street and 138" Lane in the Town of
Cedar Lake (see Figure 1). Founders Creek currently flows southwesterly into Cedar Creek,
approximately 800 feet downstream of Cedar Lake. Founders Creek is shown as unmapped floodplain
according to the Federal Emergency Management Agency (FEMA) Flood Insurance Map (FIRM) for the
Town, dated March 15, 1982. The proposed reroute includes the filling of approximately 270 linear feet
of the existing creek; the proposed length of the relocated creek is approximately 950 feet. Although the
existing flow for Founders Creek has yet to be determined, a 100-year design flow rate of 400 cfs has
been assumed to determine the size of the proposed creek needed to maintain the conveyance of the
existing creek. A seven-foot wide trapezoidal channel with 3:1 side sloped and a depth of four feet is
planned. Additionally, a riparian corridor of 50 feet on each side of the creek would be restored along
with the rerouting and remeandering of the stream.

2) Size

The proposed Founders Creek reroute includes filling in the existing creek with 641 cubic yards of native
material excavated for the creation of the new channel. Approximately 3,800 cubic yards of native soil
material will be generated for the creation of the new channel. Excess materials will be incorporated into
the final grading at the fill site as much as practical. Excess or unsatisfactory materials will be hauled
offsite and disposed of in accordance with applicable Federal, State, and local laws and regulations.

3) Type of Site

The proposed discharge site for the Founders Creek reroute would be in the open water of the
existing creek channel.
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4) Type of Habitat

Founders Creek currently outlets into Cedar Creek, which is the outlet to Cedar Lake. Model results
suggest that adding clean nutrient free cool groundwater base flow from Founders Creek to Cedar Lake
will increase water quality of Cedar Lake during summer months. Water sampling was conducted in the
creek at its confluence with Cedar Creek in the summer of 2005 and found the water to be of high quality
containing low nutrients and reduced temperature, indicative of a groundwater induced base flow.
Founders Creek can be classified as a typical agricultural ditch and was previously known as Hog Pen
Ditch. The creek was straightened and cleared of all viable habitats for small stream fishes and aquatic
organisms. In 2007, a 20 acre forested tract adjacent to Founders Creek in the project area was clear cut to
make way for residential development. The water quality entering Cedar Creek was subsequently
observed to be markedly reduced as a result of the clear-cutting. In August 2007, the temperature was no
longer cool in the creek and the banks were noticeably eroded and deposits were observed at the
confluence with Cedar Creek. By the fall of 2009, 1,075 linear feet of forested riparian adjacent to
Founders Creek had been restored as a result of the clear cut. The restoration included enhancing in-
stream structure within Founders Creek and planting of approximately 2.5 acres of forested riparian area
adjacent to the stream channel. Qualitative evaluation of the restored site’s habitat in 2011 showed an
increase in habitat value from the pre-impact evaluation. The newly created stream channel would be of
high aquatic habitat value, similar to the restored reach.

5) Timing and Duration of Dredging and Discharge

Dredging of Cedar Lake will be conducted in two dredging seasons.

Reroute of Founders Creek could be initiated anytime during the construction phase. The project
sequencing will be as follows:

e Excavation and grading of new channel and installation of culverts under existing
roadways, as necessary, for flow to outlet to Cedar Lake. Soil materials will be
stockpiled on-site. Inlet will be plugged to prevent flow from Founders Creek until
channel stabilization is complete.

e Stabilization of new channel with vegetation. Vegetation will consist of establishment of
a combination of stormwater tolerant species within the channel (temporary cover
species, permanent grasses, sedges, rushes, forbs, and shrubs) and a low profile prairie
seed mix in the riparian zone (temporary cover, permanent grasses, sedges, and forbs).

* Removal of plug materials to allow flow into the new channel, and placement of plug
material into existing Founders Creek confluence to prevent flow from entering the
existing channel.

Filling of Founders Creek with material generated during the excavation of the new channel stockpile on-
site. After fill is placed, compacted, and graded, the area will be stabilized with vegetation, and the outlet
to Cedar Creek will be plugged and bank stabilized.
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II. Factual Determinations
a. Physical Substrate Determinations

1) Substrate Elevation and Slope

Cedar Lake water levels are controlled by an outlet weir which sets the normal water level in the lake to
692.90 NGVD 29. Lake bottom elevations in the project area range from elevation 679 NGVD 29 to 691.9
NGVD 29 in the shallow bank areas. Appreciable slopes are noted in constricted areas of the lake, especially
between the central and southern basin. The deepest portions of the lake, 13.9 feet, occur in the central basin
and between the central and southern basins, along the central portion of the lake with the longest fetch.

The substrate elevation and slope of Founders Creek have been previously modified by channelization and
ditching; increased gradient due to channelization.

2) Sediment Type

Harza and USACE studies found that sediment in the deeper portions Cedar Lake are primarily silty clay
with a relatively high percentage of fines. Shallow areas of the lake, adjacent to upland areas, consist of
fine sand. Fine sediments do not accumulate in the shallow near shore areas; a sediment transport model
of Cedar Lake developed by Sandia National Labs suggests that sediments in these areas are constantly
resuspended due to wind and boat induced wave action. Grain size analysis was conducted on the
sediment samples from ten locations in Cedar Lake. The grain size results indicate that there is a
relatively high percentage of fines in the sediments. The percent fines content in sediments found in
deeper portions of the lake (smaller than #200 sieve) range between 75.7 and 95.3 percent. Sandia
National Laboratories also measured the sediment density and particle size; results are documented in a
report titled “Development of a Hydrodynamic, Sediment Transport, and Water Quality Model for
Evaluation of Ecosystem Restoration Measures at Cedar Lake, Indiana” (Sandia 2007). In general, the
average sediment density is 1.17 g/cm? indicating that the material is very fluffy and not likely to settle
once suspended.

The substrate within Founders Creek currently consists of silt, sand and small gravel.

3) Dredge/Fill Material Movement

There would be no significant movement of sediment in Cedar Lake or in Founders Creek after construction.
The new Founders Creek channel, and upland areas including the sediment dewatering facility, will be
stabilized with erosion control matting, geotextile, and/or vegetation. In addition, the sediment bed within
Cedar Lake will be treated with alum, which binds the sediment and phosphorous within the sediment to limit
resuspension. Plantings along the shoreline of Cedar Lake will mitigate wind and boat induced wave action,
prevent suspension of sediments along the shoreline, and stabilize the sediments.

4) Physical Effects on Benthos

Existing benthos within the construction zone at Cedar Lake would be displaced during dredging and any
present in Founders Creek would be buried or smothered by the proposed activity. Impacts to the benthic
invertebrate community through species composition would probably differ from that present before
construction due to the change in local substrate post construction. These minor impacts are necessary to
create improved conditions for benthic invertebrates. There are no significant adverse effects expected.
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In the long term, aquatic habitat would be restored and/or enhanced to promote greater macroinvertebrate
diversity.

5) Other Effects

There would be no other significant substrate impacts.

6) Actions Taken to Minimize Impacts

The new Founders Creek will remain plugged until the new channel is stabilized to prevent erosion of
sediment downstream. Solids, ammonia and phosphorous will be removed from the water discharged from
the SDF to minimize downstream impacts and prevent recontamination of the substrate within Cedar Lake.
Sediment and erosion control best management practices will be used in all areas of active construction to
reduce sediment loads. Applicable permits will be secured and the work will be coordinated with the
regulatory agencies, including the EPA, IDEM, Indiana DNR, and the USFWS.

b. Water Circulation, Fluctuation, and Salinity Determinations

1) Water

o

Salinity — Not applicable to freshwater environments.

Water Chemistry — No significant impacts.

c. Clarity — Loss in water clarity expected during dredging from increased turbidity. Long-term
improvement in clarity expected after alum application.

d. Color — Minor temporary color changes may results from increases in suspended solids during
dredging.

e. Odor — No significant impacts

Taste — No significant impacts.

Dissolved Gas Levels — Minor temporary impacts in dissolved oxygen levels in Cedar Lake may

occur in the immediate area of dredging due to increases in turbidity.

h. Nutrients — Increases in nutrient levels will likely occur in the immediate area of dredging due to
increases in turbidity from resuspension of sediments. Long-term reduction in nutrient levels
expected after alum treatment.

i.  Eutrophication — Improvements in level of eutrophy.

j. Other Impacts — No other significant water impacts.

o

«Q

2) Current Patterns and Circulation

The current patterns, flow, velocity of water, stratification, and hydrologic regime in Cedar Lake will likely
not be altered during implementation of the project. Founders Creek will be altered during the reroute to
Cedar Lake; however, the design of the new stream channel will mimic the current conditions in the existing
stream to protect the quality of the water in the stream. The volume of water flowing into Cedar Creek will
likely be reduced with the reroute of Founders Creek to Cedar Lake; however, these minor impacts are
necessary to improve the conditions in Cedar Lake. Overall, there are no significant adverse effects
expected.

a. Current Patterns and Flow — Current patterns and flow within Cedar Lake will likely not be
altered during implementation of the project. Current patterns and flow within Founders
Creek will likely be altered during the reroute to Cedar Lake; however, this will be a
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temporary in duration. Once the new stream channel is completed, current patterns and flow
within Founders Creek should be similar to those before implementation of the project since
the design of the new stream channel will mimic current conditions. The volume of water
flowing into Cedar Creek will likely be reduced with the reroute of Founders Creek to Cedar
Lake; however, these minor impacts are necessary to improve the conditions in Cedar Lake.
No significant adverse effects to current patterns and flow are expected.

b. Velocity — Velocity within Cedar Lake will likely not be altered during implementation of
the project. Velocity within Founders Creek will likely be altered during the reroute to
Cedar Lake; however, this will be temporary in duration. Once the new stream channel is
completed, velocity within Founders Creek should be similar to what it was prior to
implementation of the project since the design of the new stream channel will mimic current
conditions. The velocity of water within Cedar Creek may be reduced with the reroute of
Founders Creek to Cedar Lake; however, these minor impacts are necessary to improve the
conditions in Cedar Lake. No significant adverse effects to velocity are expected.

c. Stratification — Stratification within Cedar Lake and Founders Creek will likely not be altered
during implementation of the project. No significant adverse effects to stratification are
expected.

d. Hydrologic Regime — Hydrologic regime within Cedar Lake will likely not be altered during
implementation of the project. Hydrologic regime within Founders Creek will likely be
altered during the reroute to Cedar Lake; however, this will be temporary in duration. Once
the new stream channel is completed, hydrologic regime within Founders Creek should be
similar to those before implementation of the project since the design of the new stream
channel will mimic current conditions. Hydrologic regime within Cedar Creek may be
affected due to the reroute of Founders Creek to Cedar Lake; however, these minor impacts
are necessary to improve the conditions in Cedar Lake. No significant adverse effects to
hydrologic regime are expected.

3) Normal Water Level Fluctuations

The proposed activities would have no significant impact on normal water level fluctuations upstream or
downstream of Cedar Lake.

The proposed activities are also expected to have no significant impact on normal water level fluctuations

within Founders Creek as the channel would be designed so as to maintain the conveyance capacity of the
existing channel.

4) Salinity Gradients

Not applicable to freshwater environments.

5) Actions that will be Taken to Minimize Impacts

Alum treatment will consist of application of aluminum sulfate (alum) and sodium aluminate to prevent large
decrease in pH during treatment, depending on the measured alkalinity in Cedar Lake at the time of alum
treatment. Alum treatment will mitigate release of nutrients and solids during dredging.
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c. Suspended Particulate/Turbidity Determinations

1) Expected Changes in Suspended Particulates and Turbidity in Vicinity of Dredging

There will be increases in suspended particulates and turbidity levels in the immediate area of the proposed
dredging activity.

2) Effects on Chemical and Physical Properties of the Water Column

o

Light penetration — Localized turbidity increases would cause decrease on light penetration.
Dissolved oxygen — Minor impacts in dissolved oxygen levels may occur in the vicinity of
dredging due to increases in turbidity.

Toxic metals and organics — Removal of highly organic sediment provides long-term
improvements in Cedar Lake.

Pathogens — None are known in the construction area.

Aesthetics — There will be temporary increases in turbidity, noise, dust and visual
disturbance at sediment dewatering facility and within Cedar Lake during implementation of
the selected plan. Aesthetics would be improved in the long-term after native vegetation is
established in the area and existing water quality is improved.

Other — No additional long-term negative impacts to system components not listed above are
expected as a result of the proposed activities.

3) Effects on Biota

Overall, no significant impact on aquatic biota are expected to result from turbidity or suspended particulates
associated with the dredging activity. Short-term impacts due to temporary increases in turbidity would be
potential impacts to aquatic fish species that are site predators. However, the majority of fish within Cedar
Lake will be eradicated through the one-time application of rotenone that will occur prior to components of
the LPP. Native fish species will not be restocked within the lake until after dredging activities have been
completed and native aquatic vegetation has been established within the littoral zone of the lake. Therefore,
no long-term significant impacts to aquatic biota within Cedar Lake or Founders Creek are expected. This
project is necessary to return ecological health to Cedar Lake.

a.

Primary Production, Photosynthesis — Localized turbidity increases due to physical
substrate restoration within Cedar Lake and channel construction within Founders
Creek would cause a decrease in light penetration which could affect primary
production; however, the effects would be temporary in duration. No significant
long-term adverse effects are expected.

Suspension/Filter Feeders — Localized turbidity increases due to physical substrate
restoration within Cedar Lake and channel construction within Founders Creek
could affect suspension/filter feeders; however, the effects would be temporary in
duration. No significant long-term adverse effects are expected.

Sight Feeders — Localized turbidity increases would affect sight feeders; however, the
effects would be temporary in duration, lasting only as long as construction activities
within Cedar Lake (e.g., physical substrate restoration) and Founders Creek (e.g.,
construction of channel) are occurring. No significant long-term adverse effects are
expected.
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4) Actions Taken to Minimize Impacts

Alum treatment will consist of application of aluminum sulfate (alum) and sodium aluminate to prevent large
decrease in pH during treatment, depending on the measured alkalinity in Cedar Lake at the time of alum
treatment. Alum treatment will mitigate release of nutrients and solids during dredging. Sediment and
erosion control best management practices will be used in all areas of active construction to reduce sediment
loads. Applicable permits will be secured and the work will be coordinated with the regulatory agencies,
including the EPA, IDEM, Indiana DNR, and the USFWS.

d. Contaminant Determinations

The contaminant determination (Attachment 1) addresses the degree to which the sediment proposed for
discharge will introduce, relocate, or increase the levels of contaminants at the disposal site. The
determination considers the quality of the material to be discharged, the environment at the proposed
disposal site, and the availability of contaminants. The contaminant determination documents the results
of several sediment and soil sampling efforts conducted in spring 2007 and spring 2008. The following
determinations are made:

e Sediment data collected in spring 2007 confirms elevated levels of TOC, ammonia-nitrogen,
phosphorous, and metals in the sediment as well as low concentrations of several organic
compounds. Further data collection and analysis conducted in spring 2008 suggests that
though some metals exceed the State of Indiana RISC default closure values, the contaminant
pathways of concern can be eliminated using site-specific data. It appears that the sediment
can be disposed at the proposed sediment dewatering facility (SDF) site without land use
restrictions.

* Results of the elutriate testing suggest that dredged material waters cannot be returned to
Cedar Lake without treatment. Concentrations of phosphorous, ammonia, and total
suspended solids in the return waters will likely cause a violation of discharge effluent
restrictions as well as a violation of water quality standards at the discharge location. In
addition, the levels of metals in the return waters, likely associated with suspended particles,
indicate potential violation of water quality standards at discharge. An on-site water
treatment process was developed to treat decant water from the SDF in 2009; however,
additional observations made during a supernatant settling test conducted in 2013
demonstrated that suspended solids and phosphorus may be effectively removed by gravity
settling in the SDF with the introduction of low concentrations of a cationic polymer prior to
placement of dredged material in the SDF. In addition, elevated levels of ammonia may be
removed or reduced to regulatory compliance levels by implementing various onsite
alternatives implemented within the SDF.

e Designing a multi-cell configuration for the SDF will aid in the removal of suspended solids
and phosphorus by incorporating long weir crest lengths into the water control structures that
skim the top one or two inches of the supernatant water from the initial primary solids storage
cell and subsequent secondary treatment cells. In addition to the multi-cell flow through cell
configuration, interior baffle or diversion dikes should be implemented to minimize short
circuiting and to increase hydraulic retention time prior to eventual discharge.

Continued coordination with the Indiana Department of Environmental Management (IDEM) on the
acceptability of placement of dredged materials at the SDF site is required. In addition, during the design
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stage of the project, further coordination with the State will be required to obtain an NPDES for the
discharge of water from the SDF.

A phase | HTRW investigation was completed for the proposed project. The HTRW investigation
followed ASTM Standard Practices for Environmental Site Assessments, and USACE guidance. Based
on review of the information obtained from the database search, there appears to be little potential for
encountering HTRW or contaminated soil in the area of Founders Creek reroute. Founders Creek passes
through what was, until recently, an undisturbed wetland; the site does not appear on any Federal or State
listing of sites of concerns, there are no illegal dischargers, or known historical environmental problems
within the reroute area. The soils in the area are native. No sediment or soil sampling was conducted in
the Founders Creek reroute area.

e. Aquatic Ecosystem and Organism Determinations

1) Effects on Plankton

Ultimately, there will be a shift from an over abundance of phytoplankton, to a more balanced community of
zooplankton and phytoplankton. Current conditions are in favor of phytoplankton and subsequently turns the
entire lake green in the summer with blue-green algae.

The composition of phytoplankton and zooplankton within Founders Creek is unknown. It is unlikely that an
over abundance of phytoplankton exists within Founders Creek as it does in Cedar Lake. Restoration
measures within Founders Creek are not expected to impact phytoplankton or zooplankton communities
long-term. There could be temporary minor effects due to turbidity from the construction of the new channel;
however, these effects are only expected to last as long as construction activities are occurring.

2) Effects on Benthos

Refer to section 11.a.4)

3) Effects on Nekton

Currently, the fish present in Cedar Lake are highly tolerant of poor water and sediment quality. These fish
are able to reproduce by simply broadcasting their eggs over any given substrate. For the most part, these fish
will be eradicated before dredging occurs, therefore there would not be any effects on nekton and fish eggs.
Ultimately, this project would restore a healthy native glacial lake fish community.

Similar to Cedar Lake, fish present within Founders are for the most part considered highly tolerant species.
However, in order to potentially avoid effects on nekton and fish eggs, construction of the channel would not
occur during time periods when these species are actively reproducing or during rearing seasons. Some
covering of nekton and fish eggs could potentially occur with the construction of the new channel and the
filling in of the old channel; however, the overall benefit to fish eggs and nekton from the restoration of the
channel is expected to outweigh any potential short-term negative impacts. Fish and other free-swimming
organisms would tend to avoid the construction area; the construction area would be used again by these
organisms soon after construction ends.
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4) Effects on Aquatic Food Web

No significant long-term impacts on the food web are expected. Beneficial improvement to the food web are
likely, due to expected increases in macroinvertebrate richness and abundance for both Cedar Lake and
Founders Creek.

5) Effects on Special Aquatic Sites

a) Sanctuaries and Refuges — None present; no significant impact

b) Wetlands — Cedar Lake Marsh is located in the southern basin of Cedar Lake. Additionally, there
is a 14 acre wetland located at the northern edge of Cedar Lake. No dredging or fill activities will be
occurring within the two wetlands; therefore, no significant impacts are anticipated.

¢) Mud Flats — None present; no significant impact

d) Vegetated Shallows — Cedar Lake Marsh is located in the southern basin of Cedar Lake and there
is a 14 acre wetland located at the northern edge of Cedar Lake. No dredging or fill activities will be
occurring within the two wetlands; therefore, no significant impacts are anticipated.

e) Coral Reefs — Not applicable to freshwater environments

f) Riffle and Pool Complexes — Founders Creek has been channelized in the past creating a single
pool within the creek. Therefore, no significant impacts to riffle/pool complexes would result from
restoring the historic connection between Founders Creek and Cedar Lake. It is likely that riffle/pool
complexes could be restored through the restoration of the channel.

6) Threatened and Endangered Species

The recommended plan would not have any adverse effects to threatened or endangered state or Federal
species. In a letter dated 20 November 2007, the USFWS concurred that any proposed alternatives would
not have direct or indirect effects to Federally listed species.

7) Other Wildlife

No other wildlife would be significantly impacted by the proposed restoration activities.

8) Actions Taken to Minimize Impacts

General construction scheduling and sequencing would minimize impacts to reproducing macroinvertebrates
and fishes. Biodegradable erosion control fabric, silt fencing and native plantings would be implemented
within the Founders Creek construction site so as to minimize turbidity impacts associated with the proposed
activity.

f. Proposed Discharge Site Determinations

1) Mixing Zone Determination

A mixing zone is not applicable to this project as no violation of applicable water quality standards is
expected during construction.
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2) Determination of Compliance with Applicable Water Quality Standards

The proposed activity would not cause significant or long-term degradation of water quality within Cedar
Lake and would comply will all applicable water quality standards.

3) Potential Effects on Human use Characteristics

Overall, no significant long-term negative impacts to municipal and private water supplies, water-related
recreation, aesthetics, recreational, or commercial fisheries are expected. During project implementation,
recreational uses of Cedar Lake will be limited and increases in no-wake zones are necessary to provide
protection to aquatic plants that will be established in Cedar Lake. Long-term improvements in fisheries
will result from implementation of fish community management measures. No known National Parks,
National and Historic Monuments, National Seashores, Wilderness Areas, Research Sites, and Similar
Preserves are present.

a) Municipal and Private Water Supply — No adverse effects to municipal and private water
supplies are expected as a result of implementation of this project.

b) Recreational and Commercial Fisheries — Recreational fisheries will be temporarily impacted
within Cedar Lake when Rotenone is applied to the lake to eradicate non-native and
invasive species. However, recreational fishing is expected to benefit in the long-term as a
result of stocking native fish species and fish community management. No long-term
adverse effects are expected.

c) Water Related Recreation — Water related recreation is expected to be impacted as a result
of implementation of institutional controls. As part of the institutional controls, the No
Wake Zone will be extended from 200 feet to 400 feet; however, this is necessary to provide
protection to aquatic plants that will be reestablished in Cedar Lake.

d) Aesthetics — No adverse effects to aesthetics are expected as a result of implementation of
this project. Aesthetics are expected to benefit as a result of this project.

e) Parks, National and Historical Monuments, National Seashores, Wilderness Areas, Research
Sites, and Similar Preserves — None are present within the project location.

g. Determination of Cumulative Effects on the Aquatic Ecosystem

The proposed project would reroute Founders Creek from Cedar Creek to Cedar Lake. Cedar Creek would
no longer receive the benefits of having a clean nutrient free cool water source. However, because the
properties adjacent to Founders Creek have been clear cut, it is assumed that this source of clean, cool,
nutrient free water has already been eliminated from Cedar Creek. There are no significant adverse effects
expected as a result of implementation of the Cedar Lake project.

h. Determination of Secondary Effects on the Aquatic Ecosystem

No significant impacts on the Cedar Lake ecosystem are expected as a result of the proposed
activity.

III. Findings of Compliance of Non-Compliance with the Restrictions on
Discharge

a. No adaptation of the Section 404(b) (1) guidelines was made for this evaluation.
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b. No practical alternatives are available that produce fewer adverse aquatic impacts than the proposed plan.
c. The proposed project would comply with applicable water quality standards.

d. The project is in compliance with applicable Toxic Effluent Standards under Section 307 of the Clean
Water Act; with the Endangered Species Act of 1973; with the National Historic Preservation Act of 1966;
and with the Marine Protection, Research, and Sanctuaries Act of 1972.

e. The proposed dredging and fill activities would have no significant adverse impact on human health or
welfare, including municipal and private water supplies, recreational and commercial fisheries, plankton, fish,
shellfish, or wildlife communities (including community diversity, productivity, and stability), special aquatic
sites, or recreational, aesthetic, and economic values.

f. Special measures will be implemented during restoration activities to minimize construction impacts,
including:

e Alum treatment will consist of application of aluminum sulfate (alum) and sodium aluminate to
prevent large decrease in pH during treatment, depending on the measured alkalinity in Cedar Lake
at the time of alum treatment.

e Alum treatment will mitigate release of nutrients and solids into the water column during dredging.

e Sediment and erosion control best management practices will be used in all areas of active
construction to reduce sediment loads.

e The new Founders Creek will remain plugged until the new channel is stabilized to prevent erosion
of sediment downstream.

e Solids, ammonia and phosphorous will be removed from the water discharged from the upland
sediment dewatering facility to minimize downstream impacts and prevent recontamination of the
substrate within Cedar Lake.

e Applicable permits, including 401 certification for rerouting Founders Creek and NPDES point
source discharge for sediment dewatering, will be secured and the work will be coordinated with
the regulatory agencies, including the EPA, IDEM, Indiana DNR, and the USFWS.

g. On the basis of the Guidelines, the proposed dredging and discharge of fill material is specified as
complying with the requirements of these guidelines with the inclusion of appropriate and practical
conditions to minimize pollution or adverse impacts to the aquatic ecosystem.

a. Conclusions

Based on all of the above, the proposed action is determined to be in compliance with the Section 404(b)(1)
Guidelines, subject to appropriate and reasonable conditions, to be determined on a case-by-case basis, to
protect the public interest.

Date
Christopher T. Drew
Colonel, U.S. Army
District Commander
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Memorandum for File - Contaminant Determination for the Cedar Lake
Aquatic Ecosystem Feasibility Study

U.S. Army Corps of Engineers Appendix G — 404(b)(1)
Chicago District Cedar Lake, Indiana









Attachment 2:

Clean Water Act Section 404(b)(1) Contaminant Determination for Cedar
Lake Aquatic Ecosystem Feasibility Study

Electronic Copies of Attachments Available Upon Request
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[Table 7: USACE 2007 Elutriate and Water Quality
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Figure 4: HTRW Investigation EDR Radius Map
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Figure 5: Sediment Dewatering Facility  Site Soil Map
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Figure 6: Cedar Lake Watershed Land Use Map
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Figure 7:  Indiana University 1984 Sediment Sampling Locations
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Figure 8:  Harza 1998 Sediment Sampling Locations



Figure 9: U.S. Army Corps of Engineers
2007/2008 Sediment Sampling Locations
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